Infertility is a significant problem for millions of couples. Recently more attention is being paid to the relationship between infertility treatment with the use of Assisted Reproductive Techniques and the presence of mental disturbances, of which anxiety and depression are the most common. We present a review of recent studies evaluating the influence of anxiety and depression on fertility treatment outcomes and the effect of Assisted Reproductive Techniques treatment on the presence of anxiety and depression among women. The studies show conflicting results concerning the effect of anxiety on Assisted Reproductive Techniques treatment outcomes, but most reveal that Assisted Reproductive Techniques treatment leads to an increased level of anxiety, especially in cases of treatment failure and longer durations of treatment. Most studies do not show a relationship between depression and Assisted Reproductive Techniques treatment outcomes, but it seems that severe depression can lead to lower rates of pregnancy during infertility treatment with Assisted Reproductive Techniques. Moreover, women who become pregnant after Assisted Reproductive Techniques treatment seem to have an increased risk of depression in later life.
INTRODUCTION
Infertility is a substantial healthcare and social problem and according to the World Health Organization's (WHO) estimates from a 2010 study, it affects approximately 45 million couples worldwide [1] . Infertility is defined as the inability of a couple to conceive a child within 12 months of regular sexual activity without using any contraceptive methods [2] . Within the last few decades, the implementation of Assisted Reproductive Techniques (ART), such as in-vitro fertilization (IVF), intracytoplasmatic sperm injection (ICSI) or intrauterine insemination (IUI), brought advances in infertility treatment by increasing the number of pregnancies in infertile couples [3] . Each year the number of couples deciding to pursue ART treatment increases, yet the diagnosis of infertility and undergoing potentially long-term treatment giving uncertain results is often associated with a psychological burden [4] . As a result, patients undergoing infertility treatment frequently experience symptoms of anxiety and depression of different intensity. The role of mental disturbances as possible causes for impaired fecundity has been discussed for many years [5] , but the exact relationship between mental state and fertility and the influence of mental state on fertility treatment outcomes remain unclear. It seems noteworthy, that only slightly more than half of patients experiencing infertility seek medical advice [6] and the worsening of mental health can further reduce the chances of making the decision to pursue infertility treatment.
Patients with infertility often present symptoms of stress and adaptive disorders, of which anxiety and depression are the most common. Anxiety is a normal adaptive response of the organism to danger or stressful events [7] . Anxiety disorders belong to the most common mental disturbances and have a similar prevalence in different populations and cultures [8] . In the case of a high intensity of anxiety or its www. journals.viamedica.pl/ginekologia_polska inadequacy to the causal trigger, it is considered as pathology and requires medical treatment.
Depressive disorders are common and constitute a significant healthcare problem. They are currently the fourth leading cause of disability worldwide and the WHO estimates, that in 2020 they will be ranked in the second place, behind cardiovascular disorders. The most common symptoms of depression include lowered mood, lowered activity, loss of interest and an inability to experience pleasure from joyful activities [9] . Clinical depression occurs in 5-10% of the population, yet even as much as 30% of the population suffers from depressive symptoms of different intensity throughout their lives [7] .
Most studies focusing on the relationship between infertility and mental state are carried out on small study groups and some large-population studies present conflicting results. It seems however that stress related to infertility can negatively affect the outcomes of infertility treatment. Infertile women seem to be more affected by stress compared to their male partners [10] [11] [12] [13] [14] , which may be due to their direct involvement in invasive ART procedures. In our work we present a review of current literature on anxiety and depressive disorders in women undergoing infertility treatment, including the influence of anxiety and depression on infertility treatment outcome and the effect of ART procedures on the risk of anxiety and depression.
EPIDEMIOLOGY
There are substantial disparities in terms of the prevalence and incidence of anxiety and depressive disorders among patients undergoing infertility treatment in the conducted studies. In a study by Ramezanzadeh et al. (n = 370), 86.8% of women had anxiety and 40.8% of women suffered from depression. There was a relationship between anxiety and depression and the duration of infertility and the disorders were most prevalent at 4-6 years since the diagnosis of infertility [15] . A study of the Italian population of infertile couples (n = 100) revealed that 14.7% of women and 4.5% of men had anxiety [11] , whereas the authors of a population-based study in Denmark found severe depression to be present in 11.6% of women and 4.3% of men undergoing infertility treatment [15] .
THE INFLUENCE OF ANXIETY ON THE EFFECTS OF INFERTILITY TREATMENT
In the past decades multiple authors have suggested a model of "psychogenic infertility". According to this theory, factors such as personality traces, family relations, sexual disorders, feeling of guilt, an urge need to possess a baby or even the fear of labour would directly or indirectly lead to reduced fertility [4] . The new approach departs from the concept of "psychogenic infertility" and focuses on the complex relationship between fertility and psychological and social factors [5] . The current models take into account stress and its possible influence on fertility via the activation of hypothalamus-pituitary-adrenal (HPA) axis. In one of the studies, the relationship of HPA axis, the level of anxiety and the efficacy of IVF treatment were evaluated [17] . The study group consisted of 264 women undergoing IVF treatment. The authors found a statistically significant increase in the level of norepinephrine and cortisol on the oocyte retrieval day compared to an assessment before commencing the IVF procedure. There was also a relationship between the level of serum cortisol and the intensity of state anxiety in the psychometric questionnaires. Moreover, women who became pregnant initially had lower levels of norepinephrine and cortisol in the serum and intracellular fluid [17] . In a pilot study on a group of 44 women, an increased level of anxiety in the psychometric scales was found in women undergoing IVF treatment during the whole course of therapy [14] . It was also found that women initially who had a lower level of anxiety before the oocyte retrieval, had a higher pregnancy rate [14] .
Conversely, some studies do not confirm the relationship between anxiety and the efficacy of infertility treatment [18, 19] , including a meta-analysis of 31 prospective studies. In the study, researchers from Denmark found no association between anxiety disorders and the effects of ART treatment [20] . However, the authors underline a large heterogeneity of the study groups and a fairly low number of studies included in the meta-analysis.
THE INFLUENCE OF INFERTILITY AND ART PROCEDURES ON ANXIETY
Many authors concentrate on the effect of infertility on the mental state. The diagnosis of infertility is a significant source of stress and undergoing ART therapy can bring up fear of not succeeding in an often long-term treatment, thus increasing the stress level. Although the results of current studies are conflicting, many researchers found an increased level of anxiety in couples undergoing infertility treatment. In a study by Reis et al. they found that couples commencing ART treatment for the first time had a higher state anxiety score compared to couples who took part in multiple ART cycles [12] . In a different study, a higher level of anxiety was found in women who failed to achieve a pregnancy via IVF procedure [19] . A study by Kahyaoglu Sut et al. showed that undergoing infertility treatment was related to a lower quality of life and a higher level of anxiety in a study group of 89 women [21] . One of the studies carried on the German population found that both women and men had a higher level of anxiety compared to the general population and women had a higher anxiety level compared to men [13] . Moreover, the level of anxiety increased during the Paulina Gdańska et al., Anxiety and depression in women undergoing infertility treatment www. journals.viamedica.pl/ginekologia_polska course of infertility treatment [13] . Some other studies also found a relationship between the duration of infertility and increased level of anxiety [11, 22] . Conversely, large population-based studies carried on the Scandinavian population did not confirm a significant influence of ART treatment on the prevalence of anxiety disorders. A study on a group of 98320 Danish women showed no relationship between the results of infertility treatment and the risk of anxiety disorders [23] . One of the limitations of the study is that it only included those women, who were hospitalized due to their anxiety disorders, whereas most of anxiety disorders are treated in outpatient clinics. Another study conducted in Norway on a group of 9200 women evaluated self-reported health, functional impairment, the presence of anxiety and depression and the quality of life in a group of infertile women compared to women without infertility problems and among infertile women with or without a child. Childless infertile women reported more health-related complaints and a lower life satisfaction, yet there were no significant differences in the level of anxiety compared to women with a child, either with or without a history of infertility [24] . Authors of a different study on a group of 530 women in Sweden evaluated long-term effects of IVF procedure on the mental state. They found that the majority of women who underwent IVF did not have higher rates of mental illness after two decades of the treatment, but those women who remained childless and/or without a partner had a higher risk of phobic anxiety [25] .
THE INFLUENCE OF DEPRESSION ON THE EFFECTS OF INFERTILITY TREATMENT
The exact causal relationship between mental state and fertility remains unclear, yet the results of some studies suggest that depression could lead to decreased fertility and lower rates of pregnancy in patients undergoing an IVF procedure. A large cohort study on the Danish population revealed that women with depression undergoing ART treatment had a lower rate of commenced ART cycles compared to women without diagnosed depression [26] . Moreover, women with a prior diagnosis of depression had a lower mean number of live births after ART procedures compared to women without depression. The study limitations include the fact that only those cases of depression that required hospitalization were taken into account. Other studies however did not find a relationship between depression and lower chances of successful infertility treatment. In a study conducted in the USA on a group of 202 women undergoing an IVF procedure for the first time, a diagnosis of depression had no effect on the efficacy of IVF [19] . Also a meta-analysis by Mathiessen et al. did not reveal a significant influence of depression diagnosed before ART therapy on the number on achieved pregnancies [20] .
THE INFLUENCE OF INFERTILITY AND ART ON DEPRESSION
There is increasing interest in the potential influence of infertility treatment on the risk of depressive disorders. A study conducted in Sweden (n = 520) showed that women who underwent IVF therapy in the past had a higher risk of depression after 20-23 years, regardless of whether they gave birth in the meantime or remained childless [25] . A different study by Roastad et al. (n = 9200) on the Norwegian population did not reveal significant differences in the incidence of depression among infertile women compared to those without infertility problems and in infertile women who were childless compared to those with children [24] . Another study on depression among couples undergoing ART treatment (n = 98) showed that couples undergoing subsequent ART cycles presented a higher level of depressive symptoms compared to couples beginning ART therapy for the first time. Furthermore, women had a higher intensity of depressive symptoms compared to men [12] . Interesting results came from a study conducted by Sejbaek et al. in Denmark on a group of 41050 women who were treated with ART procedures. Depression was diagnosed in a total of 552 women. The study revealed that women who remained childless had a lower risk of depression compared to those who gave birth after ART procedures. The risk of depression among patients who became pregnant was highest during the first 42 days postpartum and, although lower, remained elevated within the first year after parturition as well as after one year since labour [27] .
SUMMARY
Infertility remains a significant social problem and a challenge for healthcare systems worldwide. As the number of infertile couples deciding to undergo ART treatment is increasing, more attention is being paid to the negative consequences of stress related to infertility and invasive reproductive procedures.
Although it remains unclear whether an increased level of anxiety influences the effectiveness of ART procedures, it undoubtedly leads to a lower quality of life amongst infertile couples. It also seems that undergoing ART treatment leads to an increased anxiety level, especially in cases of treatment failure and longer duration of the therapy. Furthermore, most studies reveal higher levels of anxiety and depression among women compared to men during infertility treatment.
There are some uncertainties concerning the influence of depression on the results if infertility treatment, yet it seems that severe depression occurring prior to commencing ART treatment can be related to lower rates of pregnancies. Despite some discrepancy in the results of the studies, the evidence suggests that achieving pregnancy with the www. journals.viamedica.pl/ginekologia_polska use of ART is related with higher risk of depression in the early postpartum period as well as in the future.
Further studies are needed to evaluate the relationship between mental state and fertility, yet it seems to be a problem that deserves particular attention. Psychological support and early psychiatric treatment in case of severe mental issues could lead to an improvement in the health and the quality of life of infertile couples and could potentially improve infertility treatment outcomes.
